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....................................................... ABSTRACT '

A direct aqueous injection (DAI) method was developed for the
determination of 18 non-purgeable volatile organic compounds for
which no method currently exists. These polar liquids were spiked
into distilled water at 1- to 100-ppm levels and analyzed in triplicate
using a fused-silica capillary column interfaced to an ion trap mass
spectrometer. Using internal standardization, the relative response
factors and relative retention times for the 18 compounds were
determined. Duplicate data was collected using on-column and split-
less injectors. Accuracy and method detection limits (MDLs) were
calculated from 10 replicate injections of 2-ppm standards. For split-
less injection, the average relative standard deviation (%RSD) for
the compounds was 19% and the average MDL was 800 ppb; for
on-column injection, the respective values were 13% and 800 ppb.
Agreement with EPA-established criteria for 4-bromofluorobenzene
will also be shown.

Data from the EMSL-LV Analytical Sciences Division will be pre-
sented to show conditions and limitations involving method parame-
ters, such as column type, injection volume, and spectral quality.
Attempts to optimize method precision and peak shape will also be
discussed.

|
0 | o
o —
| - ®

=

Standard dolutions

Stock solutions were prepared by using a 10-puLL syringe to add the neat liquid to

distilled water in a 100-mL volumetric flask. The density (Table 1) and volume

added were used to calculate the concentration in parts-per-million (ppm). Serial

dilutions were prepared in 10-mL volumetric flasks. Triplicate injections at 7 con-

centrations over a 2-decade range were used to calculate the MDLs and construct

1reSponse Curves.

Conditions

Aftter some mitial experimentation, the following conditions were used to collect the

data for method development. Two different gas chromatographic columns were

used.

y Al alV o P VL Py

\S AW WA ILVILALUJIN)
b bl 4 4 AL Qe
Il LCIIIPC[dLuIC JJ U
itrat tme 5T
temperature rate To-°C/min
final temperature 165 °C
Tinal hold time 2 min
total run time 20 min
transter line 200 °C

mittat-temperature—166-°€ temperature 260

T trat tme 01T spittiess time 30scC
temperature rate 200-°C/min Spiit ratio 2071
final Temperature 260°C

Iinal hold time I min

total run time

Tass defect

acquire time 7 min

Column #1
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Column #2

dimensions 30m X 032 mm X 0.25 ym film

lkyﬁdjphaqe Carbowax PEG

On-column Injector
T

Post-Column Split Configuration

“Y” Connector

Table Ia. MAGNUM ION TRAP DATA USING SPLITLESS INJECTION

compound ion density RT RRF %RSD  MDL
m/z g/mL min n=21** ppm

d5-Nitrobenzene IS 82 1.253 16:24 1.000 —- —

Ethanol (1) 45 0.785 1:58 0.106 36.0% 0.88
Acetonitrile (2) 41 0.786 2:12 0.090 32.1% 0.66
2-Propanone (3) 43 0.791 2:14 0.425 15.9% 0.67
Ethyl ether (4) 59 0.714 2:22 0.031 37.1% 1.16
Acrylonitrile (5) 53 0.806 2:32 0.084 10.8% 0.59
1-Propanol (6) 59 0.804 3:01 0.062 17.2% 1.36
Propionitrile (7) 54 0.772 3:20 0.159 14.7% 1.36
2-Butanone (8) 43 0.805 3:43 0.540 20.3% 0.58
Ethyl Acetate (9) 43 0.902 4:13 0.764 25.1% 0.58
Butanol (iso+n) (10) 56 0.805 5:49 0.201 11.2% 0.89
3-Pentanone (11) 56 0.814 6:53 0.488 12.4% 0.65
p-Dioxane (12) 88 1.034 7:13 0.189 25.6% 0.54
Methyl methacrylate (13) 69 0.936 7:25 0.297 21.7% 0.55
4-Methyl-2-pentanone (14) 43 0.800 8:16 0.874 5.9% 0.68
Ethyl methacrylate (15) 69 1.100 9:38 0.554 11.1% 0.39
2-Hexanone (16) 43 0.812 9:42 1.052 6.3% 0.76
3-Picoline (17) 93 0.957 11:34 0.745 13.6% 1.04
1,3-Dichloro-2-propanol (18) 79 1.351 12:22 0.351 24.4% 1.18

Table I1Ib. SATURN ION TRAP DATA USING ON-COLUMN INJECTION
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relative response factor

Relative Response Factors for 2-Hexanone

2-HEXANONE RELATIVE RESPONSE FACTORS

average rrf=1.311+ 0.194

compound ion density RT RRF %RSD  MDL
m/z g/mL min n=21** ppm

d5-Nitrobenzene (1S) 82 1.253 16.19 1.000 — —

Ethanol (1) 45 0.785 1.89 0.126 27.4% 1.65
Acetonitrile (2) 41 0.786 2.11 0.144 14.6% 0.88
2-Propanone (3) 43 0.791 2.13 0.465 5.7% 0.34
Ethyl ether (4) 59 0.714 2.25 0.055 11.6% 0.70
Acrylonitrile (5) 53 0.806 2.42 0.062 16.5% 0.99
1-Propanol (6) 59 0.804 2.90 0.054 18.7% 1.13
Propionitrile (7) 54 0.772 3.17 0.146 13.9% 0.84
2-Butanone (8) 43 0.805 3.55 0.616 5.1% 0.31
Ethyl Acetate (9) 43 0.902 3.99 0.811 8.7% 0.52
Butanol (iso+n) (10) 56 0.805 5.60 0.126 8.7% 0.52
3-Pentanone (11) 56 0.814 6.64 0.443 22.2% 1.34
p-Dioxane (12) 88 1.034 7.00 0.218 25.2% 1.52
Methyl methacrylate (13) 69 0.936 7.16 0.270 22.8% 1.38
4-Methyl-2-pentanone (14) 43 0.800 8.03 0.836 7.6% 0.46
Ethyl methacrylate (15) 69 1.100 9.40 0.567 4.0% 0.24
2-Hexanone (16) 43 0.812 9.47 1.020 5.8% 0.35
3-Picoline (17) 93 0.957 11.41 0.405 12.0% 0.72

1,3-Dichloro-2-propanol (18) 79 1.351 12.19 0.419 9.3% 0.56

**Triplicate injections at 7 concentration levels over a 2-decade range.

Table II. 4-Bromofluorobenzene tune criteria in aqueous injections.

4-BFB mass Method 524 Method 8240b

DAI average %orsd*

. Splitter

K

to charcoal trap

Gas Chromatograph

Transfer Line
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Mass Spectrometer
Vacuum Manifold

50 8 to 40% of mass 95

75 30 to 66% of mass 95
95 base peak, 100%
96 5 to 9% of mass 95
less than 2% of mass 174
50 to 120% of mass 95
4 to 9% of mass 174
93 to 101% of mass 174

15 to 40% of mass 95

30 to 65% of mass 95

base peak, 100%

5 to 9% of mass 95

less than 2% of mass 174
greater than 50% of mass 95
5 to 9% of mass 174

95 to <101% of mass 174

22
56

Chromatogram FPlot
Comment : MON-PURGEABLE WOLATILES 58 PPHM: W~ MEOH ANMD INT STD
Scan No: 858 Retention Time: 8:38 RIC: 6H83 188

] & 2.1B.14 17

DB-WAX column
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Chronatogran Plot
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....................................................... CONCLUSIONS

1)

2)
3)

4)

DAI method showed good chromatographic separation on a two columns of
different dimensions and liquid phases.

Adequate sensitivity was obtained for non-purgeable volatiles.
DAL is rapid, easily applied, and generates no waste solvent.
This research and previous work show that direct aqueous injection is feasi-

ble for these compounds with a variety of columns, injectors, injection vol-
umes, and instruments.




